Some bacteria can enter the human body and make people ill. Usually, these diseases can be cured by antibiotics, but sometimes bacteria are resistant to them, meaning that the antibiotics do not kill the bacteria. In these cases, bacteria become very dangerous. Bacteriophages are viruses that infect bacteria but are harmless to humans. To reproduce, they get into a bacterium, where they multiply, and finally they break the bacterial cell open to release the new viruses. Therefore, bacteriophages kill bacteria. Here, we explain how bacteriophages can be used to treat infectious diseases or to remove bacteria from other places where they are unwanted.
SOME BACTERIA CAN BE VERY DANGEROUS
Bacterial cells are so small that they can only be observed under a microscope. Some useful bacteria live in different parts of our bodies, where they are very important for our health. For instance, these good bacteria protect our skin from bad bacteria and good bacteria living in the gut also help to digest the food we eat every day! However, other bacteria are harmful to our health and are the cause of several diseases. These harmful bacteria are named "pathogenic bacteria. "
When people get sick due to these bacteria, it is necessary to visit the doctor, who might prescribe antibiotics and even give you a painful shot! Antibiotics are chemical compounds that kill bacteria, helping us recover and feel better.
Antibiotics have been used for almost a century to treat bacterial diseases in humans and also in animals. Throughout this time, bacteria have been looking for strategies to survive antibiotic treatment [1] . Imagine a battlefield, where a population of bacteria is attacked by small bullets (antibiotics). If one of the bacteria can find a shield to protect itself, it will survive (Figure 1 ). The surviving bacteria will have the advantage of being resistant to antibiotics forever and so will their descendants. This is the reason why, when you get sick, you have to take all the pills prescribed by the doctor, even if you already feel better. This is very important to prevent "survivors" in the battle! Bacteria resistant to antibiotics (called "superbugs") are very dangerous for us, because we have no weapons to fight against them. Also, these resistant bacteria can be transmitted to other people or even to animals. Nowadays, there are a high number of bacteria that have become resistant to many different antibiotics, and this is a threat for people worldwide.
HOW CAN WE FIGHT AGAINST ANTIBIOTIC-RESISTANT BACTERIA?
The main way to prevent more and more bacteria from becoming resistant to antibiotics is to use the antibiotics properly. This means strictly following 
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Bad bacteria causing disease are named pathogenic bacteria. Bacterial diseases are treated with antibiotics and most of the bacteria died. Sometimes, one bacterium survives because it is resistant to the antibiotics. This bacterium is named "superbug." Antibiotics can not kill this bacterium, and it multiplies resulting in a lot of bacteria, all of them resistant to antibiotics. the doctor's recommendations. So, it is very important to take antibiotics only when it is necessary. We should never take these medicines without a doctor's prescription, as only the doctor knows when we actually need them. In addition to using antibiotics properly, it is essential to find new strategies to fight against bacteria, especially those bacteria that are resistant to many antibiotics. Fortunately, there are other microorganisms in nature that had already succeeded in killing bacteria: the bacteriophages.
WHAT ARE BACTERIOPHAGES?
Bacteriophages are one of the many types of viruses. Viruses are the most simply living thinks. When viruses infect animals, plants, or humans, they are called "eukaryotic viruses, " and they are called "bacteriophages" when they infect bacteria. All viruses are very tiny microorganisms that can only be observed with a huge magnification by using a special microscope ( Figure  2 ). Bacteriophages are very abundant; actually, there are thousands of millions of bacteriophages around us, although we cannot see them. They live everywhere: in the soil, in the oceans, in our bodies, and also in food (we eat bacteria and bacteriophages every day!). But we should not worry about bacteriophages because they are harmless to all of us and also to animals and plants. Bacteriophages are only dangerous for bacteria because they need bacteria to reproduce. The reproduction of bacteriophages is quite different from that of animals or plants. Their reproductive process, called the "lytic cycle, " happens very quickly; for some bacteriophages, it only takes 30 min! If we were able to stop the process and see what is happening inside the cell, we would observe three different steps (Figure 3) . At the end of the lytic cycle, the bacterium dies. Bacteriophages are, therefore, the natural enemies of bacteria. In nature, both bacteria and bacteriophages are necessary to keep microscopic ecosystems working properly. This is similar to what occurs with animals, when the predator (fox) and the prey (hare) live together in the same place, despite being enemies. 
viruses
The most simple microorganism known.
lytic cycle
The process of reproduction of bacteriophages.
ecosystems
A set of living things and the place where they live.
figure 2
Image of several bacteriophages seen under a microscope. 
ARE BACTERIOPHAGES USEFUL FOR US?
Yes, they are. We can use bacteriophages to kill bad bacteria in a way that is similar to the way we use antibiotics [2] . Moreover, bacteriophages have some advantages compared with antibiotics. For instance, antibiotics usually kill different types (species) of bacteria, while bacteriophages generally attack only one kind of bacteria. As a result, bacteriophages that kill bad bacteria do not affect beneficial bacteria, and most of the time we do not want to exterminate all the bacteria, only the "bad guys." Of course, before we can give people bacteriophages as medicines, the bacteriophages should be studied to be sure that they are totally safe. Actually, a great number of scientists working on this research area have found other uses for bacteriophages. For example, bacteriophages can be used to clean hospitals or industrial surfaces, since they can destroy undesirable bacteria like disinfectants do. It is also possible include bacteriophages in foods, which will work similar to chemical preservatives [3] . Bacteriophages will wait in the food until some bad bacteria contaminate it and, like playing hide-and-seek, when the bacteriophages find their bacterial targets, they figure 3 How bacteriophages reproduce.
Step 1: a bacteriophage meets a bacterium and binds to it.
Step 2: the genetic material of the bacteriophage enters the bacterium and replicates, thereby creating new bacteriophages.
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